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(2) The shift of the center of gravity
of the liquid by the moment of trans-
ference method.

(c) In calculating the free surface ef-
fect of consumable liquids, it must be
assumed that, for each type of liquid,
at least one transverse pair of wing
tanks or a single centerline tank has a
free surface. The tank or combination
of tanks selected must be those having
the greatest free surface effect.

(d) When doing the calculations re-
quired by paragraph (a) of this section,
the buoyancy of any superstructure di-
rectly above the side damage must not
be considered. The unflooded parts of
superstructures beyond the extent of
damage may be considered if they are
separated from the damaged space by
watertight bulkheads and no progres-
sive flooding of these intact spaces
takes place.

§ 172.230 Character of damage.
(a) Design calculations must show

that each vessel can survive damage—
(1) To any location between adjacent

main transverse watertight bulkheads;
(2) To any location between a main

transverse bulkhead and a partial
transverse bulkhead in way of a side
wing tank;

(3) To a main or wing tank transverse
watertight bulkhead spaced closer than
the longitudinal extent of collision
penetration specified in Table 172.235 to
another main transverse watertight
bulkhead; and

(4) To a main transverse watertight
bulkhead or a transverse watertight
bulkhead bounding a side tank or dou-
ble bottom tank if there is a step or a
recess in the transverse bulkhead that
is longer than 10 feet (3.05 meters) and
that is located within the extent of
penetration of assumed damage. The
step formed by the after peak bulkhead
and after peak tank top is not a step
for the purpose of this paragraph.

§ 172.235 Extent of damage.
For the purpose of the calculations

required in § 172.225—
(a) Design calculations must include

both side and bottom damage, applied
separately; and

(b) Damage must consist of the pene-
trations having the dimensions given
in Table 172.235 except that, if the most

disabling penetrations would be less
than the penetrations described in this
paragraph, the smaller penetration
must be assumed.

TABLE 172.235—EXTENT OF DAMAGE

Collision Penetration

Longitudinal extent ......... 0.495 L2/3 or 47.6 feet.
(1/3 L2/3 or 14.5 m), whichever is

less.
Transverse extent .......... 4 feet 2 inches (1.25 m).1

Vertical extent ................ From the baseline upward without
limit.

Grounding Penetration Forward of a Point 0.3L Aft of the
Forward Perpendicular

Longitudinal .................... 0.495 L2/3 or 47.6 feet.
(1/3 L2/3 or 14.5 m), whichever is

less.
Transverse ..................... B/6 or 32.8 feet (10 m), whichever

is less, but not less than 16.4
feet (5 m).1

Vertical extent ................ 0.75 m from the baseline.

Grounding Penetration at Any Other Longitudinal Position

Longitudinal extent ......... L/10 or 16.4 feet (5 m), whichever
is less.

Transverse ..................... 4 feet 2 inches (1.25 m).
Vertical extent ................ 2 feet 6 inches (0.75 m) from the

baseline.

1 Damage applied inboard from the vessel’s side at right an-
gles to the centerline at the level of the summer load line as-
signed under Subchapter E of this chapter.

§ 172.240 Permeability of spaces.
When doing the calculations required

in § 172.225,
(a) The permeability of a floodable

space, other than a machinery or cargo
space, must be assumed as listed in
Table 172.240;

(b) Calculations in which a machin-
ery space is treated as a floodable
space must be based on an assumed ma-
chinery space permeability of 85% un-
less the use of an assumed permeability
of less than 85% is justified in detail;
and

(c) Calculations in which a cargo
space that is completely filled is con-
sidered flooded must be based on an as-
sumed cargo space permeability of 60%
unless the use of an assumed per-
meability of less than 60% is justified
in detail. If the cargo space is not com-
pletely filled, a cargo space permeabil-
ity of 95% must be assumed unless the
use of an assumed permeability of less
than 95% is justified in detail.
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